T his article reviews the health promotion value of services dedicated to the care of women who suffer from schizophrenia. The seeds of schizophrenia are sown early in embryonic life; the preventive value of mental health care targeted to women with schizophrenia is the possibility of positively influencing the health of their children. For instance, a largely untapped potential for prevention in psychiatry is to interrupt the well-established connection between schizophrenia in mothers and complications of pregnancy and delivery. In other words, women with schizophrenia are more likely than other women to suffer nonspecific obstetric complications including early bleeding, short gestation, and prolonged labour. These factors are associated with oxygen deprivation and subsequent compromise to brain health. 1 Moreover, women with schizophrenia are more likely than control subjects to give birth to low birth weight infants with cardiovascular anomalies. 2 Compared with infants of mentally healthy women, there is almost twice the risk of fetal death or stillbirth among offspring of women with psychoses. [3] [4] [5] This increased mortality is apparent only in the neonatal period; after that, the death rate in children of schizophrenia mothers does not differ from that of the general population. 6 W La Revue canadienne de psychiatrie, vol 53, no 5, mai 2008 332
Therefore, pre-and perinatal interventions are critical in this population.
Prenatal Care
Starting from preconception, optimal prenatal care is the best way to reduce the risk of complications in children of mothers with schizophrenia. To start, a specialized clinic for women with schizophrenia can offer genetic counselling services. 7 Genetic counsellors review maternal and paternal family history and document risk factors such as infection during pregnancy, winter birth, and difficult delivery. These factors interact with genes to increase the likelihood for the development of schizophrenia. Obstetric complications may not cause schizophrenia but may, in fact, prove to be noncausal correlates of an inborn liability to schizophrenia. Winter birth, on the other hand, while accounting for only a small amount of the variance in schizophrenia causation is so common that its PAR is surprisingly higher than family history of schizophrenia where the causal link is much stronger. 8 PAR is an estimate of the proportion of schizophrenia cases that would be prevented if a particular risk factor were eliminated. The significant excess of schizophrenia births in the spring and the deficit in autumn 9 is an example of information that improves understanding of risk and facilitates informed decisionmaking on the part of vulnerable women.
Contraceptive advice and counselling are essential components of a comprehensive service for psychiatrically ill women. The cognitive set of women with schizophrenia makes contingency planning difficult; as a group, they have been found to know little about contraceptive options and to be unfamiliar with emergency contraception methods following unwanted intercourse. 10, 11 Clinicians require special training for contraceptive counselling, especially with associated ethical issues such as autonomy and informed consent. The clinician must be able to detect whether the patient is able, consistently and correctly, to use a recommended method of contraception. 12, 13 Education is important. The season of birth effect, one of the most consistently replicated associations in schizophrenia epidemiology, is a risk factor for schizophrenia in offspring that is, theoretically, within the mother's ability to minimize, although there is currently no evidence that prospectively timing birth to a certain part of the year decreases risk. Taking a folic acid supplement is also within the mother's control. This is prevention against both schizophrenia and neural tube defects. 14, 15 Low vitamin B 12 16 and obesity 17 in mothers also predispose the baby to neural tube defects. Preconception care in a specialized clinic thus includes not only education but also nutritional counselling and fitness programs, and a careful prescription of antipsychotic medication to minimize weight gain. 18, 19 Obesity as a side-effect of treatment is addressed later in this article.
Once a woman is pregnant, education about the risks of maternal infection during pregnancy is very important, because infections, and perhaps also the treatment of infections, appear to increase the risk of schizophrenia in offspring. 20 Immunization of pregnant women, especially against rubella, is an important public health strategy. 21 In addition to infective agents, pregnant women must avoid toxic and addictive agents. Because motivation is high in expectant mothers, substance abuse programs are more successful at this time than at any other. 22 In general, drug and alcohol use by individuals with schizophrenia is more prevalent than in the general population, therefore specialized services for comorbidity have been recommended for both sexes. 23 For women, addiction services need to be directly accessible as women seek out treatment less often than men. Service provision at the mental health site increases the probability of success. Sex-specific risk factors can best be addressed in women-centred programs, although sexspecific treatment has not been proven more effective than mixed-sex treatment for substance abuse. 24 Addiction services constitute prevention not only for the baby but also for the mother, as women have a lower alcohol toxic threshold than men, and develop alcohol-related liver injury sooner than men. 25 Knowledgeable intervention into substance use is probably more necessary in schizophrenia patients than in the community at large because, as a result of boredom, insomnia, social anxiety, and agitation, this population is especially prone to the euphoria and stimulation induced by alcohol and cannabis. 26, 27 It is now possible to monitor in utero exposure to drugs use, 28 but maternal consent is required, as it is for intervention into tobacco use and nicotine addiction. 29, 30 Women with schizophrenia are particularly at risk. Individuals with schizophrenia smoke more intensely than matched nonpsychiatric smokers. 31 In addition, the high estrogen and progesterone levels present during pregnancy affect nicotine metabolism, with inordinately high doses delivered to the brain in pregnant women. 32 Importantly, exposure to tobacco smoke increases the resistance of umbilical blood flow, which in turn increases the probability of small-for-gestation babies. 33, 34 Maternal tobacco exposure (second-hand as well as first-hand) is an important variable in child outcome in this population. 35 An additional, often underappreciated, risk for pregnant women is coffee. Among coffee drinkers, heavy caffeine intake (³200 mg/day) is significantly more prevalent in women with schizophrenia than in the general population, with an additional caution-a positive correlation between daily caffeine intake and number of cigarettes smoked. 36 Prenatal interventions to reduce dietary and inhalation toxins have a positive, demonstrable effect on newborn health. 37 Of great importance is the risk of fetal exposure to necessary therapeutic drugs in mothers with schizophrenia. The rate and extent of placental transfer of psychiatric drugs is not well-defined. The role of the many polymorphisms found in placental enzymes and drug transporters is still unclear. Eventually, individualized treatment will be tailored to the genotype of mother and fetus. In the meantime, specialized services can make use of pharmacokinetic and pharmacogenetic models to predict maternal plasma drug concentrations and fetal drug exposure, thus optimizing both maternal and neonatal outcomes. 38 Current guidelines for use of antipsychotic drugs in women during pregnancy and lactation are still based on anecdotal evidence or on results of relatively small case series. 39 There is an increased risk of congenital malformations when phenothiazines are taken during gestation weeks 4 to 10. 40 The butyrophenones and the atypical antipsychotics do not appear to carry such risks. [41] [42] [43] There are other risks: weight gain and hyperglycemia in mothers and unknown neurodevelopmental risks for the children. 41 On the basis of the available data, generalization is not yet possible and decisions need to be made on a drug-by-drug and person-by-person basis. Even mentally healthy women need help to make these decisions, weighing the partially unknown risks of antipsychotic medication against the highly probable risks of illness exacerbation if treatment is withheld. 43 More case-control and cohort studies are essential to better estimate the long-term risks of antipsychotic drugs. Such studies are facilitated by the existence of specialized services.
Additional prenatal tasks undertaken by services for women with schizophrenia are: the mobilization of family support, intervention in instances of spousal abuse, and preparation, in conjunction with the mother-to-be, of housing, finances, health care, and child care in anticipation of the baby's birth. 44 Liaison with obstetric services reduces the incidence of labour and delivery difficulties. 45 Not only can obstetric complications directly impact the neonate's development but they may also wield an indirect effect through the stress they cause to the mother and to her subsequent postpartum health, and ability to bond with her infant. After birth, a women's service can provide counselling around breastfeeding and early intervention in the event of postpartum psychosis; a serious risk for women with schizophrenia, with potentially dire consequences when not effectively addressed [46] [47] [48] (Table 1 ).
Children of Mothers With Schizophrenia
The determination to intervene when a mother cannot adequately look after her child requires a specialist team approach. A significant proportion of mothers with psychotic disorders lose custody of their infants. 1 Recent reports from around the world have concluded that intervention programs designed to keep families together can help to reduce the mental health problems of children living with mentally ill parents. 49, 50 Currently, children of mothers with serious mental illness are about 3 times more likely as other children to become part of the child welfare system, and to grow up in foster homes. In the first 4 years of life, these children show increased rates of delayed walking, visual dysfunction, language skill disorders, enuresis, and disturbed behaviour (especially poor social competence). 51 About 16% of offspring of schizophrenia parents show impairments in verbal memory, selective attention, and grammatical reasoning, compared with normal-risk offspring. 52 The dorsal occipito-parietal visual system is especially vulnerable to the genetic and environmental factors that interfere with brain maturation, and tasks involving these pathways are particularly difficult to master for children of schizophrenia mothers. 53 Consequently, these children are frequently developmentally delayed and mothers are held responsible. All too often, that is why children are removed from the parental home. However, many deficiencies shown by these children are genetically transmitted impairments.
The Jerusalem Infant Development Study [54] [55] [56] has followed the offspring of parents diagnosed with schizophrenia from birth through adolescence, conducting assessments during infancy, middle childhood, and adolescence. The children who showed neuromotor, cognitive, and attention problems in infancy suffered from poor social adjustment, social withdrawal, and symptoms within the schizophrenia spectrum during adolescence. Motor problems in the Jerusalem high-risk children were more related to pregnancy and birth complications than to genetic risk, again underlining the importance of perinatal care. [54] [55] [56] Not surprisingly, the risk of child problems increases with the number of maternal problems (mental health, substance use, and domestic violence). Thus the mental health of young children is intimately tied to the mental health of their mothers. 57 For this reason, mothers with psychotic illness need optimal treatment for their illness and additional help around issues of substance use, domestic violence, and parenting. These children's problems continue into adulthood. In the Swedish High-Risk Project of offspring of women with a history of psychosis, the offspring of mothers with schizophrenia were more likely than all other diagnostic groups to receive a DSM-III diagnosis, and to show poor global functioning and high use of psychopharmacologic agents as adults. 58 In the New York High-Risk Project, lifetime prevalence rates of schizophrenia and unspecified psychosis were 11.1%, SD 4.3%, and 5.6%, SD 3.1%, respectively, in the offspring of schizophrenia mothers. There was also a high rate of personality problems in this group. 59 In the Helsinki High-Risk Study, the cumulative incidence of psychotic disorder was 13.5%, 10.0%, 10.0%, 4.0%, and 1.1%, respectively, among offspring of mothers with schizophrenia, schizoaffective disorder, other schizophrenia-spectrum disorders, affective disorders, and control subjects. 60 The adult offspring of mothers with schizophrenia also show an increased risk for neurological abnormalities: soft signs, primitive reflexes, involuntary movements, and cranial nerve abnormalities, 61 which may reflect their genetic endowment and (or) their increased exposure to head trauma. As the latter may be contributory, active intervention into trauma prevention in the home is indicated.
Children are often apprehended when the mothers show active signs of psychosis, yet a high score on maternal positive symptoms seems to be associated with decreased morbidity from schizophrenia among offspring. Other less specific symptoms of schizophrenia (anhedonia, cognitive problems) may be more problematic for children. 60 Neglect or maltreatment necessitate urgent removal of children from the home; however, we do not know enough about what features confer this risk. Delusions that directly involve children may predict maltreatment. A report from South India indicates that over one-half of women with onset of severe postpartum mental illness report delusions related to their infant, with 34% reporting more than one delusion. In this study, mothers who had delusions that the baby was a devil, ill-fated, or someone else's baby, were more likely than other mothers to abuse their baby. 62 Such findings call for close assessments of mentally ill mothers ( Table 2 ).
Parenting
General mental health services often ignore the fact that women with serious mental illness require help with parenting tasks. In addition to their illness, such women are frequently single mothers, alienated from family and friends, and (or) living in poverty. Outcomes for their children improve significantly when the mother's illness is appropriately treated, when she is in a supportive marriage, and when she has access to adequate financial resources. 63 Apart from social issues, lack of self-confidence in childrearing was identified as a needed focus for specific intervention in this population. [64] [65] [66] [67] Child care services, which could ameliorate the situation for mothers with schizophrenia, are minimally used. 68 And yet, over 40% of mothers with psychosis have at least one child aged under 5 years. About 20% of these mothers experience the onset of psychosis within 6 months of childbirth. This reemphasizes the important point that mental health services for women need to foster intimate links both with family practice and with obstetric services. There is little evidence to date, for instance, that such mothers are routinely offered either educational or family-oriented treatment that could help reduce the significant risk for postnatal depression, with a rate 2 times higher than in the general population. 69, 70 Liaison among all professionals involved in the care of mothers with psychotic disorders during and after pregnancy is essential to optimize their care and that of their families, and yet women in these situations frequently do not trust the mental health system. 71 Mothers tend to attribute their distress to external causes (for example, poverty and stress), and do not see mental health services as helpful. They fear negative ramifications from seeking care, including being labeled unfit mothers, and potentially losing custody of their children. 72 Their fears are not totally unfounded. 
Ethical Challenges
Women in their childbearing years who struggle with chronic mental illness present ethical challenges to the clinician who wishes to respect the patient's autonomy regarding decision-making, and feels accountable for preventing adverse consequences of potential pregnancies to the mother and to her children. 73, 74 The clinician's first responsibility is to assess and monitor the woman's ability to make competent decisions concerning her own and her baby's safety. Decisions encompass sexual relationships, contraception, abortion, prenatal visits, substance use, antipsychotic medication, HIV testing, medical procedures during labour and delivery, and child custody issues. Mentally ill women usually exhibit variably impaired competence, with degrees of limitations in decision-making that vary with time. Intervention consists of improving the patient's capacity to participate in the informed-consent process by treating the illness, ensuring good physical health, and activating the patient's social network. 75 The predominant ethical framework for addressing reproductive decisions is respect for autonomy but, where autonomous decisions are impaired by mental illness, protecting the mother-fetus unit becomes part of the psychiatrist's responsibility. [75] [76] [77] [78] [79] [80] Surrogate consent must be sought when the patient is judged to be incompetent. Instructions to the surrogate are that decisions are to be made as the patient, when healthy, would have made them and not necessarily as the surrogate interprets the patient's best interests. Only when the patient's likely decision, when well, is unknown can the surrogate legally decide on the basis of best interests. 81 Liaison with family lawyers and the Children's Aid Society is an important role for a clinic for women with psychotic disorders. In many jurisdictions, a fetus is not considered a person and there is no legal way to ensure that healthy women suffering from psychotic illness, and perhaps also from a substance abuse disorder, protects her own health during pregnancy and that of her unborn infant. Where the woman is judged incompetent, there are instances where treatment for the mother can be legally imposed against her will, but the issues are complex. 74 Once the child is born, the safety of the vulnerable child takes precedence over the rights of the mother, and women with psychotic illness stand the risk of losing their children because of illness-related issues ( Table 3) .
Safety
A clinic for women with schizophrenia must take the responsibility of preventing marital abuse and other forms of victimization. In a recent US survey, more than one-quarter of individuals with serious mental illness were reported to be victims of a violent crime; a rate more than 11 times higher than in the general population. 82, 83 The rate is lower in other countries but remains significant. Of special concern is victimization during pregnancy. [84] [85] [86] Because female patients report high levels of actual and threatened physical and sexual violence on psychiatric wards, Great Britain has developed single-sex psychiatric inpatient units. 87 Whether in-patient or outpatient, some women feel safest when treated in women-only services. 88
Age-Related Issues
A specialized clinic can address the many events that impinge on women with schizophrenia in an age-related way. In childhood and adolescence, addressing trauma, infection, and substance abuse are important preventive measures against symptom exacerbation. 89, 90 Another form of prevention is attending to premenstrual exacerbations of schizophrenia illness by, for instance, varying the antipsychotic dose across the menstrual month. This both prevents relapse and effectively lowers overall antipsychotic levels. [91] [92] [93] [94] [95] Sex education and contraceptive advice are crucial in the childbearing years, particularly because women with schizophrenia are in danger of being sexually exploited and of contracting sexually transmitted diseases, including HIV infection. Preventive clinical interventions can be augmented by educational strategies and rehearsal of assertive skills that enable women at risk to abstain from unwanted sex or to ensure that prospective male partners use condoms. [96] [97] [98] [99] [100] [101] Pregnancy issues have already been discussed within this article. Postpartum psychosis occurs frequently in schizophrenia. Its rapid diagnosis expedites appropriate treatment and allows for quick recovery and reduction of risk to the mother and her family. 48 As a woman ages, preventive health routines, such as mammography screening, become increasingly important. Women with a mental disorder are significantly less likely to undergo mammography than control subjects. 102 A significant risk to aging women with schizophrenia, not generally recognized, is that the severity of illness increases. Dealing with the biological and psychological issues of this period is an important health promotion strategy [103] [104] [105] (Table 4) . 
Sexual Dysfunction
The concept of illness prevention includes the enhancement of the quality of life. For instance, in the area of sexuality, a high percentage of individuals diagnosed with schizophrenia either report no sexual intercourse (28%) or at least one sexual dysfunction (96%). 106, 107 In a recent study, the odds ratios of schizophrenia patients suffering from sexual dysfunction, compared with normal control subjects, were 15.2 for women and 3.7 for men. Sexual dysfunction in female patients is usually associated with increased negative symptoms and more extensive general psychopathology. 108 In premenopausal women, 79% show hypoestrogenism and 92% show low progesterone levels. 109 Effective intervention for sexual dysfunction needs to be made available to women with schizophrenia. 110 Quality of life can also be improved by the availability of back-to-school and back-to-work programs as well as opportunities for creative and leisure activities and social networking 111, 112 (Table 5 ).
Side Effects of Treatment
The effective treatment of schizophrenia can induce medical side effects that are often more problematic for women than men.
Cardiac Arrhythmia
QTc interval prolongation, a secondary effect of specific antipsychotics, is a risk factor for the development of the cardiac arrhythmia called torsade des pointes. Female sex is the most common risk factor for torsade des pointes. 113, 114 Relatively higher rates of death after suffering a myocardial infarct may be due to women's greater propensity to such arrhythmias. 115
Osteoporosis
Because high levels of prolactin decrease estrogen secretion (needed for bone strength), the use of prolactin-raising antipsychotic medication is associated with decreased bone marrow density and an increased risk of hip fracture in women (whose baseline prolactin levels are higher than men's). [116] [117] [118] Obesity As they age, women with psychotic disorders have an approximately 3.6-fold higher risk of weight gain than their nonpsychotic peers. 119 The average Canadian woman has a BMI of 24.3 whereas the woman with schizophrenia has an average BMI of 30.02. The prevalence of obesity (BMI >30) in a Canadian sample was 42.08%. 120 In Sweden, 50% of women with mental illness, compared with 41% of men, were found to be obese (compared with 27% and 20% in the comparison group). 121 Obesity in schizophrenia is attributable not only to the metabolic effects of medications but also to poor diet, lack of exercise, smoking, and substance abuse. Obesity is associated with a greater risk of developing hypertension, type 2 diabetes, coronary heart disease, stroke, death, and reduced quality of life. In this population, it does not appear to be directly related to calorie consumption, as schizophrenia patients consume significantly fewer calories, carbohydrate, protein, total fat, saturated fat, monounsaturated fatty acid, polyunsaturated fatty acid, fiber, folate, sodium, and alcohol (but significantly more caffeine) than control subjects. 122 Sex differences were reported in optimal treatment options for obesity and for the prevention of secondary diabetes. 123, 124 The metabolic syndrome is defined by its several related components: waist circumference, more than 102 cm in men and more than 88 cm in women; triglycerides, more than 150 mg/dl in both sexes; high-density lipoprotein cholesterol, more than 40 mg/dl in men, and more than 50 mg/dl in women; blood pressure, more than 130/85 in both sexes; and fasting glucose, more than 10 mg/dl. In a Spanish study, 23.6% of men and 27.2% of women schizophrenia outpatients were reported to show at least 3 of these components. Cardiovascular risk and metabolic syndrome prevalences among patients with schizophrenia treated with antipsychotics were found to be in the same range as in the general population aged 10 to 15 years their senior. 125 This is a dangerous situation that requires active intervention, particularly in women whose often higher plasma concentrations of therapeutic antipsychotic drugs renders them more susceptible than men to the secondary effects of weight gain, hyperprolactinaemia, and cardiac problems. 126, 127 
Immigration
In Europe, schizophrenia is reported to be 3 times more frequent in immigrants than in native-born subjects. The second generation (babies born in the country of immigration) appears to be more at risk for schizophrenia than the first. 128 Such vulnerability might theoretically be influenced by various factors such as racism, socioeconomic disadvantage, lack of a social network, stressful events and alienating environments, culture shock, lack of appropriate coping skills, social-emotional adjustment, and acculturation problems. Women are perhaps most at risk because, staying at home with children, they have fewer opportunities for acculturation or, working outside the home, they encounter the double stress of domestic responsibility and outside employment. The insufficiency of Vitamin D during pregnancy was offered as contributing to the observed risk being higher in the second generation of immigrants. 129, 130 Ample opportunities for intervention into immigrant mental health exist; programming for women with schizophrenia, especially in urban centres, needs to incorporate cultural awareness and stigma prevention. 131
Advocacy
High levels of distress potentially triggering psychotic illness are associated with inadequate social support, low income levels, unemployment, physical inactivity, low educational attainment, and single parenthood. Most of these determinants have a greater impact on women than on men. Advocacy is an important element in a comprehensive service for women with schizophrenia. Clients and staff work together for improvements in social housing, increased income support, more accessible prenatal care, investment in highquality child care, increased part-time work opportunities, and affordable physical activity programs. 132
Conclusion
Best practices that optimize care for women with schizophrenia should include thorough assessment, diagnosis, and comprehensive care, with the goal of achieving and maintaining remission of symptoms and enhancing cognitive and role functioning. Emergency, inpatient, and involuntary treatment capability is necessary. Optional women-only services may be needed. Prenatal interventions should include genetic and contraceptive counselling, diet and fitness programs, addiction services, liaison with family practice and obstetrics, and careful medication monitoring. Expertise in pregnancy and postpartum issues is critical. Family interventions are important, particularly when there are young children at home. Parental support and monitoring are crucial, as are enrichment programs for children of parents suffering from schizophrenia and the provision of suitable housing and a financial safety net for the family. Clinicians need training in ethical and safety issues, with ready access to the Children's Aid Society counsellors and family lawyers. They need to be on the lookout for spousal abuse and victimization and ready to intervene in instances of psychological or physical trauma. Services for women with schizophrenia must include programs geared to the enhancement of quality of life, including issues of stigma, immigration, vocation, occupation, education, sexual function, relationships, and medical oversight. Cultural competency and psychopharmacologic proficiency is a staff requirement, and strong advocacy skills and the ability to fundraise successfully are equally important.
This article summarizes the advantages of focusing mental health services on women suffering from schizophrenia-a serious illness whose severity can be tempered and whose ravages into the second and subsequent generations can be reduced when the focus is on women, especially women of childbearing age. 
Résumé : La prévention inhérente aux services pour les femmes souffrant de schizophrénie
Objectif : Les soins efficaces prodigués aux femmes souffrant de grave maladie mentale offrent une occasion de prévention des problèmes de santé mentale chez leurs enfants. L'objectif de cette étude est de présenter les possibilités préventives d'un service axé sur les femmes souffrant de schizophrénie.
Méthode : Une analyse de la documentation récemment publiée sur les femmes souffrant de schizophrénie qui mettait l'accent sur l'intervention.
Résultats : La consultation génétique, les soins prénataux, la prévention des complications obstétriques, la réduction de l'abus de substances, le traitement antipsychotique approprié, le soutien du rôle parental, les enjeux de sécurité, la qualité de vie, l'éthique, la compétence culturelle, et la représentation sont des éléments d'un service complet pour les femmes souffrant de schizophrénie.
Conclusions : Ces éléments améliorent la santé maternelle et, en assurant également la santé foetale et néonatale, ils peuvent prévenir la schizophrénie dans la seconde génération.
